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[57] ABSTRACT 

The image pickup qiparatus has a camera which encodes 
object image data , f urth^ compii ses a recording unitJOl for 
recordi ng linage data , a connector_2fllQ for connecting the 
camera with an expansion card 111 including a signal 
processor 701 f or processing image data stored in th e 
rergrjijig unit 101, and a mem ory a nd bus controller 102 T6r 
control ling image da ta, and the signal processor 701 controls 
so mat program data transmitted from the camera 100 is 
written in a flash ROM 703 via an expansion bus interface 
201. 

37 Claims, 10 Drawing Sheets 
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APPARATUS FOR IMPROVING THE IMAGE output result from the imaging clement 6 into the format 

AND SOUND PROCESSING CAPABILITIES suitable for recording in the memory card »01, and a 

OF A CAMERA memoiy card VF 804 for transmitting the signal from the 

digital signal processcr 803 to the memory card 801. 
This is a continuation of application Scr. No. 08/346,022, 5 Next, an operation of a conventional digital electronic 



filed on Nov. 29, 1994 now abandoned. 



camaa wiU be described. 
First, a user operates the operationai unit IS and a camera 
BACKGROUND OF THE INVENTION starts piddng-i^ an image, and lenses arc controlled by the 

mechanical and operational unit control CPU 4 and the 
Present invention relates to an image pickup apparatus mechanical part driving circuit 5 on the basis of the user's 
and, more particularly, to an image pickup apparams designation. At this time, state of the camera is displayed on 
coupled to an external computer which processes and operation display 14 in order to notify the usa* the state 

records picked-up images and sounds, and rq)lays the camera. Fiirthea:, a brightness measuring circuit (not 

shown) measures brightness of the object, then a di^hragm 
Conventionally, character recognition software installed value and a shutter speed of the diaphragm-and-shutter 2 are 
in a personal computer as an ^plication recognizes diar- $et by the mechanical and operational unit control CPU 4 in 
acters by analyzing image data of an original scanned by a accordance with the measured brightness. The mechanical 
fiat bed scanner or the tike, then ou^uts data as a text file. pan driving circuit 5 drives the diaphragm-and-shuuer 2 in 
Furthermore, there is developed a digital electronic still accordance with the control values* nantely the dis^hragm 
camera which records an image in a digital record medium, value and the shutter speed, set by the medianical and 
such as a semi-conductoar memory card and a contact hard operational unit control CPU 4. Further, the image may be 
disc, as digital signals. The digital record medium is con- taken by flashing the stroboscope 3 depending upon the 
stiucted so that daU Is read by a personal computer. value from the brightness measuring circuit (not shown). As 

The digital electronic still camera records the image in the described above, the object is exposed, and refiected light 
record medium in a data format which can be recognized by 25 ^tom the objea goes into the imaging element 6 through the 
employing the character recognition software, (e.g.. Tag image pickup lens 1 and the diaphragm-and-shutter 2. The 
Inoage File Format (TIFF), Joint Photogr^hic Iiiiage Cod- dii^hragm-and-shutter 2 controls the amount of in-doming 
ing Expert Group (JPEG), thereby It is possible to input the light to the Imaging dement 6 as well as preventing signal 
image file, based on the picked up image, which is stored in charge from influence of the ia-ooming light during trans- 
the digital record medium to a personal computer to rccog- 30 mission the image when an interlace reading type charge- 
nize characters by executing a character recognition coupled device (CCD) is used as the imaging element The 
software, and output the result as text imaging element 6 is driven in accordance with the driving 

The structure of the above-described electronic still cam- signal, an amplified output of the TG 7, by the imaging 
era is shown in FIG. 10. Below, conventional technology is element driving circuit 8. TG 7 operation is controlled by the 
explained with reference to FIG. 10. In FIG. 1#, the digital 35 signal processing control unit a*U 13. The ou^ut from die 
electronic camera 800 is an electronic still camera employ- imaging element which is driven as described above is sent 
ing Japan Electronic Industry Development Association's to the pre-iHt)ccssOT 9, The prc-processor 9 performs 
(JEIDA's) digital camera format, and a record medium 801 y-corrcction, s^aradon of colw signal forming, and white 
is a memory card conforming to Personal Computer balancing on the image signal, further performs CDS pro- 
Memory Card International Association (PCMCIA) 40 cess for removing low frequency noises included in the 
standard, for instance. In die digital electronic camera 800, output from the imaging element and also perfonns non- 
an image pickup lens 1, an diaphragm-and-shutter 2 having linearization of the image pick-up dement ou^t for eflS- 
fiinction of an iris diaphragm and a shutter, a stroboscope 3, cient use of the dynamic range oi the A/D converter. The 
mechanical and operational unit control CPU 4 for control- pre-processed image signal is converted into a digital signal 
Ung operational unit and mechanical parts of the apparatus, 45 by the A/D converter 10, then inputted into the memory 
and mechanical part driving circuit 5 for driving each controller 802. At the memory controller 802, the digitized 
mechanical part of the apparatus arc set for picking }Xp an image data is tenc^xxarily stored in the buffer memory 12 in 
image of an object Then the image of die object is dcctri- accordance with die control signal from the signal processor 
cally processed by an imaging element 6 which converts control CPU 13, and subsequently read die image data in 
reflected light from the object (optical image) into electrical 50 predcteimined order which is detennined depending on, for 
signals, a timing signal generator 7 (called *TG" as timing example, construction of the color filters of the imaging 
generator, hereinafter) for generating a timing signal which element The read digital image data is compressed, 
is necessary to drive the imaging element 6, an imaging encoded, and changed to data in a predetermined format by 
element driving circuit 8 for ampliiying the signal from the the digital signal jH^ocessor 803, then transmitted to the 
TG 7 to the level where the imaging element 6 is to be 55 memory card 801 via the memory card I/F 804 and recorded 
driven, preprocessor 9 comprising CDS circuit for removing there. JPEG method (described in BO/IEC DIS 10918-1) 
output noises generated by the imaging element 6 and a which is prescribed as an International Standard method can 
nonlinear amplifier whidi an4>lifies the image before an be used as a method of encoding a still image. Hie conven- 
analog-digital conversion, an analog-digital coDvertcr (A/D tional digital electronics camera processes the image of the 
converter) 10, a buffer memory 12 for storing the display 6a object by performing aforesaid operation, 
image, a signal processor control CPU 13 for controlUng The above- described conventional image pickup 
signal processors, an operation display 14 for displaying the apparatus, such as a scanner and an electronic still camera, 
image to support operation means and state of a camera, and is constructed so that it utilizes the character recognition 
c^>erational unit 15 fcH^ externally controlling the camera. software for reading an image file and recognizing it as 
Further, the digital electronic camera 800 and the memory 65 characters, or executes the driving software for driving tiie 
card 801 are connected via a memory controller 802, a scanner to obtain image data, then recognizes it as charac- 
digital signal processor 803 f<B' converting the format of the tcrs. When an image is read by a scanner far character 
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recognition, a plurality of read files are made for character The foregoing object is also attained by providing an 

recognition. The user can name a plurality of files so that the image pickup qyparatus having a camera which encodes 

user can easily know the contents of the files later. sound data, comprising: recording means for recording the 

Therefore, it is not difficult to designate one of those files sound data; connecting means for connecting a unit having 

when the user is executing the character recognition scrft- 3 a signal processing circuit which encodes the sound data 

ware. In a case where image data is received directly from ^^^d in the reccffding means; and a branching means for 

a s^cr driven by executing a chaiactff recognition dctamining selection of d&ci the camera or the recording 

software, data for character recogmtion delimited since the ^ ^ ^ transmitted via the 

usa sets an onginal whose characters are to be recognized eomiecting means when the unit is connected, 

on the scanner. , ^ ^ ^ j. 

According to the utilizittion process as described above, ^J'^'^^^i «*J5«^ ?s abo aOamcd Iqr providing 

reading an original by a scann«^ and character recognition 'PP^ "'P"""B '"•^'^ « 7" 

by the character recognition software are perfonned at ^ f^'-P^S^ processing means for 

almost the s«ne time, th^ there will be little difficulties, for ^°'^T<^ T*' data into digital date; and sound 

a user, to provide and designate data of characters to be pr«essjng means to inverting tte into digital 

recognized by the character Recognition software. " JSd^lT^c^Ld* "^^^ 

H- ^^'"l-.f" ^ conventional ""pux^, ftTforegoing object is attained by providing a 

digital electronic still camera is recognized by executing the ' . ' » <uuuhw >«uviuuib » 

character recognition software, there are probleim as y^oardingaiy^atus compndDg recording means for le^^ 

described below ^"^^ unage data and operauon means capable of addmg 

— „ ' . , J. ^ * 1. ^ predetermined infoamation to the image data file in order to 

wnen a user la^es an image mduotng cnaractcrs to be ^^^matically detect files on which a nrcdctranuoed orocess 

recognized by using the digiteJ electromc stOl camera^ the ^ ^ g^f ^ ^^^^^ 

user can not nan« toe image lUe. thus toe user has to check ^^^^ means, furth« comprising another operation 

aU of the "n*8e fllM induduig tialural picture unages and '^^^ 

unages on which toe cha«<*ff '^S^oo is to be per- ^ recordedZaT additional infLiation and pcrfonning pre- 

formed 10 order to find the file for the character lecogniuon. determined nrocesses 

toen toe image files including characters to be recognized c-a. * t.- • „ ■ j 

have to be read by executing the character recopiition "^ject is attained by providing a 

software. This Is a time and energy consuming process. [^'"^^ apparams. compnsing: recordmg 

Rirthermore. there may be a considerable tii^ interval 30 f^J°' '"^"^^ ""f^* 

between when toe user took an image and when a personal addmg specific mfamtion to files on which first pre- 

computer start opoating character recognition prociTs. tous detenmned prowss is perfom^ so that those files can be 

it may not be easy for toe user to designate which file or files ""tomahcaUy detected out of image data files stored in said 

needs/need to be used recordmg means; and second operation means for detectmg 

n 11 t ^ . 1 • .1 ^e image data files recorded with the specific information 

Further, all of toe common natural picture images taken 35 u.. -j « . ^ j j 

t... rt. c ^ w . ,^ \. ^ firs' operation means, and performing second pre- 

by toe user and toe files for toe character recognition can be determined Drocess 

processed successively by executing toe cfaaracta recogni- . .... - 

tion software, however, time wfll be wasted for making the ^ ^ advances of toe present invention 

chaiacta recognition software analyze toe natural picture ^. ^ f^ovnn^ description token u, 

image. Accordingly. a« system is vWy inconvenieni « conjuncton wito toe accompanying drawmgs. in which like 

c ^ *j 1 J. 1 f .„ reference characters designate the same or similar parts 

Further, the conventional digital electronic still camera fUr^,,„u^,^ n^.,.^. a!Z^^ 

can not inputted a character re^gnition ftinction as well as ^he figures thereof, 

sound recognition function, or convert and process sound BRIEF DESCRIPnON OF THE DRAWINGS 

into character data jhe accompanying drawings, which arc incorporated in 

SUMMARY OF THE INVENTION constitute a part of the specification* illustrate cmbodi- 

The present invention has been made In consideration of '^,!!:S«^„'^^^^^^ ^'"^ T 

the abc^e situation, and has its object to pr ovide arecordinf, _ ^eire to explam the pm^ 

and replaying apparams whlc hjmtomati^lv and effi^.ntly ^. ™- » « ^^ock diagram showing a configuration of a 

petf orL diaiaa^ ^ by an ^ d^&tal electronic camera accordmg to an embodiment of the 

apparatus, such as a digital dcctronic still camera, by present mvcntion; 

executing a character recognition software. ^ " * diagram illustrating an expansion card 

Another object is to provide a user ftiendly image pickup embodiment; 

apparatus which is compact, low in price, and easy to use, ™- ^ ^ * flowchart showmg an operation according to 

and which is easily portable and easy to expand and add 55 embodiment; 

functions by making an expansion card having a character 4 illustrates a display during a character recognition 

recognition apparatus or the like detachable. process according to die embodixnenl; 

According to the present invention, the foregoing object ^ iUustrates a display of a character recognition 

is attained by providing an image pickup apparams having result and a process for correction according to the cmbodi- 

a camera which encodes an object image Into object image 60 ^^^^'1 

data, comprises: recording means for recording the image PIG. 6 illustrates an exan^lc of data format inside of a file 

data; connecting means for connecting a unit having a signal when a flag is inserted there in a case where JPEG method 

jH-ocessing circuit which processes image data stored in the is applied; 

recording means; and a branching means for detenrnning FIG. 7 is a flowchart for describing a recording process 

selection of cither the camera or the recording means from 65 according to the embodiment; 

which the object image data is transmitted via the connect- FIG. 8 is a flowchart describing the character recognition 

ing means when the unit is connected process along with an automatic selection process of files 
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when the processes are peifonned simultaneously according 
to the embodiment; 

FIG. 9 is a flowdiait describing a process which con^>ares 
diaracter sequences in accordance with file infoamation 
obtained toougih character recognition, and which sort files s 
which arc relate to each other; and 

FIG. 10 is a blodc diagram illustrating a configuration of 
a conventional electronic camera. 

DETAILED DESOUPnON OF THE 
PREFERRED EMBODIMENT 

Preferred embodiments of the present invention will be 
described in detail in accordance wl& the acconq^anying 
drawings. 

A digital electronic canoera according to the embodiment 
comprises an interface for a record medium to exchange data 
between the record medium and the camera, an image signal 
processor, a data compressor, an expansion card interface 
having controller for iiUerfacing widi an external device^ and 
a connector for connecting the camera and the expansion 
card. The digital electronic camera of the embodiment has 
the minimum functions for being used as a digital electronic 
camera when the expansion card is not attached However, 
by attaching the expansion card image and sound process- 
ing abilities dramatically improve and a function for access- ^5 
ing an external interface is provided, thus a superior system 
can be constructed. FIG. 1 and FIG. 2 arc blodc diagrams of 
the digital electronic camera and the expansion card, respec- 
tively. 

In FIG. 1, elements which have the same function as the 30 
ones expressed in the aforesaid conventional example with 
reference to FIG. 10 are given the same reference numerals 
as in FIG. 10, and the explanation of these elements will be 
omitted. 

Rec ord medium 101 can be a memory card or a hard disk 35 
of me ir'LiVlCIA standard. A filelfeSmafottlic record medium 
follows DOS file system standard by JEIDA, for cxamfde. 
Further, a record medium VF 104 is an interface of JHIDA 
standard or die like, and composed of logic circuits and 
interface connectors. Conyrcsscd encoded data is stored in 4 0 
the reco r d medijmi^lJKC in accordance with an interface 
prococol. FUither, the sound input unit 20 and the sound 
output unit 22 can be audio jack and speakers, respectively. 
An AID sound converter 24 converts an electrical signal 
which is converted from a sound signal to a digital si^ial, 45 
and a D/A sound convertqL 2S convertea^wmal^fiiiijhe 
signarproccssor control CPU 13LoonSjD&g vffliousfends o f 
sijenais into an analog signal. A switch 501Js a selection 
circuit ror me souna signal to ^ outputted to the sound 
output unit 22. A memory and bus controller 102 transmits 50 
image and sound data to the signal processor control CPU 
13, an expansion card 111, and the record medium 101 as 
well as tr ansmits the ima gpjdiatato.the,bugtg mem<^^ 
display. 

^"KIS/X converter 26 converts a digital image signal from 5S 
the buffer memory 12 to an analog jmag^j^g^^^^^^Jay. 
An image output unit 23 is an im^g^di^lay-device wlu^ 
displays an image based on image signals ii^uaed via a 
switch 502. The switch 502 is a selection circuit for an image 
si^al to be ou^uttccLtQ_the image output unit 2 3. Aji 6o 
expansion I/F 110 is an interface circuit between me expan- 
sion card 111 and the main body of the camera 100 (called 
''camera 100"* hereinafter). The expansion VP 110 and the 
expansion card 111 are constructed so as to be connected 
with eadi other via a connector 200. The connector 200 is 65 
used when a sound data control program, an image control 
program or the like is changed by using a host computer 112. 



850 

6 

The camera 100 has a record operational unit 16 which 
comprises a character recognition mode setting button 18, a 
switch button 17 foi: initiating a release operation, and an 
external liquid crystal di^lay (LCD) 19 f<x displaying the 
mode or the Eke. 

With the construction as described above, it is possible to 
transmit data converted in accordance with a predetermined 
equations, to record data re ceived from an ex ternal interface 
in the rccog l^iiiumlfti aner converting foe form of the 
data, and to transmits data to the external interface after 
converting the form of data. 

FIG. 2 is a block diagram illustrating a configuration of 
the expansion card according to the embodiment 

In FIG. 2. a RISC CPU 701 is a Reduced Instruction Set 
Computer (RISC) processor capable of high speed 
operation, and a program RAM 702 is a RAM for storing an 
operational program for the RISC CPU 701, further, a flash 
ROM 703 is a lump erasing type ROM for storing Basic 
Input/Output System (BIOS) of the RISC O^U 701. The 
RISC CPU 701 interchanges data wifo the expansion VP 110 
of the camera 100 by using an expansion bus I/F 201 via &e 
connector 200. Further, the RISC CPU 701 outputs a digital 
image signal from &e camera 100 which is transmitted via 
the expansion bus I/F 201 to a image signal processor 203, 
The digital image signal is converted Into a standard com- 
ponent video signal (e.g., a RGB signal) in the image signal 
processor 203, then outputted to a thinning-out processor 
204. After the converted signals are thinned-out (to one- 
eighth of' the original image in horizontal and vertical 
directions, for instance), the thinning-out processor 204 
transfers signals to a buffer memory 205. The image signals 
ten^rarily stCH^ in the buffer memory 205 arc transmitted 
to a video encoder 609 via a D/A converter 610, then 
outputted to the camera 100 as analog signals by following 
control instructions from the CPU 701. Meanwhile, the 
buffer memory 205 transfers the image data to an animation 
con4)ression/e3q)ansion circuit 608 in accordance with a 
control instruction from the CPU 701. At the animation 
con^ression/expansion circuit 608, the image^data is com- , 
pressed or expanded as needed, then transmitted to a bus 
controller 206. The bus controller 206 transfers the com- 
pressed .or expanded iBiage data to a device having a 
monitor, such as a personal computer, via an external VP 
controller 207 in accordance with a control instruction from 
the RISC CPU 701. Accordingly, a user can confirm an 
image to be reccvded as an animation on a monitor. An A/D 
converter 611 converts an image or sound signal inputted 
from the camera 100 into digital signals, and transfers the 
signal to the RISC CPU 701, whereas, a D/A converter 612 
converts a signal from the RISC CPU 701 to analog signals, 
then transmits it to the camera 100 as an analog sound signal. 

Next, an operation of the embodiment will be described 
with reference to FIGS. 1 and 2. 

In the embodiment, the record medium 101 storing a 
program in BIOS level for RISC CPU 701 is attached to the 
camera 100 in FIG. 1, and the expansion card 111 is also 
attacked to the camera 100 via the connector 200. Then, the 
content of the record medium 101 is transmitted to the 
expansion card 111 via the record medium VP 104 and the 
expansion VF HO. whose operations are controlled by the 
bus controller 102. At the expansion card 111, the program 
data transmitted from the camera 100 under control of the 
RISC CPU 701 is written to the flash ROM via the expan- 
sion bus interface 201. Accordingly, functions and capacity 
of the digital electronic camera, when ttie expansion card is 
attached to it, can be changed in (he BIOS level, thus the 
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functions of the camera can be dramadcally morea^cd with- a pea, etc. At step S208, when there is/are unrecognizable 
out buying another camera for adding new functions. and/or miss-iccognized character or characters, a user pro- 
Then, the record medium 101 storing an application nounccs the correct character or characters to replace 
program to be executed by Ihe RISC CPU 701 is atuched. it^cm. The pronounced sound is recogoixe at step S209, 
This application program is also written to the program ^ a&d the uniecognized or to be corrected character or char- 
RAM 702 of the expansion card via the expansion bus, in the acters is/are replaced with the correct character or 
same manner as above. characters, then the process returns to step S207. Whereas, 
As e:q>laincd above, it is possible to executes various when die character recognition of the picked-up image is 
kinds of appUcation programs on the digital electronic completed (ie., -YES** at stq> S207), the process proceeds 
camera by changing application programs. In other words, to step S210 and die character recognition result at sXcp S207 
by attaching the expansion card, it is possible to pcaf orm an is stored as diaracter recognition data. At st^ S211, whether 
operation such as to monitar an image based on image ^ non-common characters, con]^)arison to 
signals and to record sound signals and image signals from recognition result before the character recognition at step 
the camoa simultaneously as weU as to perform more S210as determined. Ifthere is (i.e./*YES" at stq>S211), the 
sophisticated operations in accordance with the content process moves to step S212, and non-common characters are 
written in the program RAM 702 and the flash ROM 703. extracted from the character recognition data stored at step 
As programs to be written in the program RAM, there S210 After thatat step S213, the non-common characters of 
exist various kinds of programs, such as a translation ^ recognition data are stored, and at step S214, 
program, a program for image recognition and image com- not tiie cttaract^recogmUon should be continued 
position. Further, the recwd medium 101 to be connected ^ i^determined. When the character recogmuon is detemuned 
with the camera 100 is used as a supplier of a processing ^ continued at step S214 (ie., **YES- at step S214), die 
program and BIOS in this embodiment, however, those can 1^°^^ reUmis to step S204 and the processes S204 to S214 
be suppUed from a information processing device, such as a repeated Whereas the character recognition is detcr- 
pei«onal con^ter, via a SmaD Compute System Interface end (i.e., SO at stqi S214), the entire program 
(SCSI) bus of tiie expansion card. Furthermore, the RISC " embodiment is completed. 

CPU is used as a processor capable of performing hi^ speed ^ illustrates the picked-up image, the recognition 

operation, however, odier processors, such as Complex result, and one of images in the recognition process which 

Instruction Set Computer (CBU) CPU, can rq)lace it obtained at steps S204 to S206 shown in the flowchart in 

<Image and Sound Recognition> ^- ^ illustrates an exan5>le of a display showing 

Regarding a program having character and sound rccog- r^l^^^x^^^ ^T^. '^'"''^ tn^ 

nition funcLns Jcontent to be written in the progrl T^^^^^,!^^^^ <Usphyed as in FIGS. 

RAM in the embodiment, a flowdiart of the o^ftion ^ul^f ^f"' ""t'^u^'"'^'* character or 

according to die embodiment of the present inve^on is "h!^!^';ndl^:ral.n^n^^^ '"^"^ "^"^^ 

shown in RG. 3. The operation of the embodiment will be 35 ''^'''^ "'^^ 

described widi reference to the flowchart <RecQrding Process> 

At step S202, the camera starts picking-up an image of an processing program written in the program 
object on which diaracters are written. At step S203. as tiie is explained witfi reference to FIGS. 6 to 9, 
camera picks-up an image, operations of lenses, such as The digital electronics camera can be utilized as a record- 
focusing and zooming, are controlled. At step S204, char- 40 ^t^g^Aratus capable of performing the following recording 
acters in the image being picked-up arc recognized. At step process. As shown in FIG. 1, the digital electronics camera 
S205. ratio of unrecognized characters to the total numbo- of according to the embodiment has a record operational unit 
characters is calculated based on the result of the character whidi com{»ises a character recognition mode setting 
recognition at stq) S204, and whether or not the recognition button 18^ die switch button 17 for initiating a release 
ratio is over a predetermined value is determined. If it is not 45 operation, and an external liquid crystal display (LCD) 19 
(the determination result is "NO" at step S205), the process displaying the mode or the like, 
proceeds to step S206, and after set-up conditions of the When the mechanical and operational unit control CPU 4 
camera, -such as lens opening, shutter speed, and operation detects the activation of the character recognition mode 
of a stroboscope, are changed so tiiat the recognition ratio setting button 18 of the record operational unit 16, in order 
achieves a maximum value, then the process moves back to 50 to indicate that the present image pickup mode is character 
step S204. Note that, in a loop of steps S204 to S206, at least pickup mode on the external LCD 19, tiie first two letters of 
two kinds ofimagcs are displayed as shown in FIG. 4 among "character", namely XIT, are displayed, for instance, 
the picked-up images, the recognition results, and images in When another activation of the character recognition mode 
the recognition process (e.g.. binarized picked-up image). setting button 18 is detected, then die CPU 4 instructs to stop 
Thus, by ou^utting a plurality kinds of images, a user can 55 displaying "CIT*, thereby a user is informed that the char- 
confirm which condition or conditions for taking images acter pickup mode is released. 

isyare changed to improve the recognition rate. Further, in When the release button 17 of the record operational unit 

the digital electronics camera, lack of luminance can also be u is pressed while the diaracter pickup mode is not set, the 

displayed. camera records an image under an file name cono^sed of an 

At step S207. completion of recognizing the all characters 60 ordinal number placed after *1MAG". for example. An 

in the picked-up image is checked on the basis of the alternative way to name a file is to add an expansion letters, 

recognition result when the recognition ratio is its maximum such as " JM AG", to emphasis that the file is an image file, 

value. When the all characters are not recognized (ie., '"NO** In this way, as more Images are picked-up, files of images 

at step S207). unrecognizable character or characters is/are are named as *TMA<j0001 JMAG**, '*IMACj0002.IMAG*', 

displayed as shown in FIG. 5. When miss-recognized char- 63 "IMCAG0003 JMAG**, "TMACKXXM.IMAG", and so on. 

actcr or characters is/arc found firom the recognition result. Where the release button 17 of the record operational unit 16 

a user can mark the character or characters by using a mouse, is pressed while the character pickup mode is set, the camera 
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lecofds an image under an file name composed of an ordinal 
number placed after 'TMCIT, for example. According to 
this way, as more images arc picked-up, files of images are 
named as ^UlCHOOOMMAG", "IMCH0002.IMAG", 
"IMCH0003JMAG", 'TMCH0004.IMAG", and so on. It 
should be noted that the respective ordinal numbers can be 
separately added at each end of "IMAG" and "IMCH**, or 
can be placed in picked-iq> order regardless of the kinds of 
the files. 

As described above, files are stored under distinguishable 
file names, and flags indicative of the existence of the 
diaracter mode in the files are inserted in the file. The data 
in the files are stored in proper area in various data formats, 
such as formats of TIFF and JPEG. For exana|)le, in a JPEG 
data format, there is a field for storing information charac- 
terized by application, such as character recognition and 
character pickiq). 

More specifically, as shown in FIG. 6, at the end of the 
application segment marffffr code AFPO, there arc added 
data which indicates a segment length (a segment length 
excluding a marker code and a length of segment length 
itself, three bytes in the embodiment) and an ASCCl char- 
acter segment* such as two characters. "C* and "IT, and a 
character *T* or **F" indicating "on*" ot "off". When a 
personal computer is used to search a file, the flag of the 
segment can be checked to determine whether or not to 
perform diaracter recognition. This method is programmed 
in the signal processor control CPU 13 in FIG. 1. 

Next, an operation of the record processing program 
according to the embodiment is described with reference to 
a flowchart in FIG. 7. 

Regarding variables used in the flowchart in FIG. 7, 
*ShootNum* refers assigned number to the newest pickcd-up 
image where the numbers are given to images in picked-up 
order. 'ChModc' refers a mode showing a character recog- 
nition mode (*T* for character recognition mode, *F' for 
otherwise). 'FilcNamc' refers a variable length character 
sequence for storing a file name when an image is recorded, 
and ^Header' refers a tcn^wrary variable for a character 
sequence for setting the TileName*. 

The process after powa on will be explained below. 

After the process starts, at step S301, ChMode is set to F 
showing that the apparams is not in the character recognition 
mode. If the mode is set to the diaracter recognition mode, 
the mode is displayed on an external LCD. however in this 
case, nothing is displayed since the mode is not the character 
recognition mode. 

Next at st€p S502, the maximum file number value is 
seardied by sorting ordinal numbers of image files which 
exist in the record mediunx Id this process, when the record 
medium is attached at the first time, the record medium is 
actually seardied. however, after it is searched once, the 
latest ordinal number is recorded on the record medium, or 
an over- writable ROM. such as EEI^OM in the CPU 13. By 
using tibe number unless detecting detachment of the record 
medium, a time for searching files can be shc^ened. Further, 
when a file does not exist, the value is set as 0. Then the 
variable. ShootNum* is initialized to the maximum value +1. 

At step S303, the operation of the button on the record 
operational unit 16 by a user is observed. When an operation 
is detected, the process moves to step S304. 

At step S304, an operation of the button 18 for the 
character recognition mode is awaited, and when any opera- 
tion is detected, the process proceeds to step S30£. If the 
character recognition mode is *T^, then the process moves 
to 5tq> S305<i, if not Che process moves to step S305K and 
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further proceeds to step S306, whereat the character recog- 
nition mode and the display of the mode are changed. 
Whereas, when the button 18 is detected that it is not pressed 
at step S3M, the process {soceeds to stq> S3<^, and ardease 
5 operation is checked. In a case where the release operation 
is not detected, the process moves to step S308, and other 
necessary processes are perfonned, the process returns to 
step S303. 

If a release button 17 is detected at step S3^* the process 
moves to step S309 and further moves to step S310. or the 
process moves to step S309 and further moves to step S311. 
There, the heaxlcr of the file name is set either 'IMAG' or 
*IMCH* depending on the ChMode detected at step S309. 
then at step S312, the variable for FUeName showing the file 
name is determined by conjugating 'IMAG' or 'IMCH* with 
a header oonveited from *ShootNum\ Then at step S313, an 
image file is stored in the record medium in conespondence 
with the character sequence stored In the FileName variable 
as the file name. At this time, a flag which indicates being a 
file for character recognition is also stored in accordance 

^ with the ChModc. 

When the recording is over, the process moves to step 
S314 where the variable of ShootNum is incremented by 1 
for the next recording. 

^ The image file made in die af(»ementioned recording 
{HTocess dearly distinguishes an ordinaiy natural image and 
an image shot for diaracter recognition by using die file 
names. Therefore, a user can easily distinguish a kind of file 
of image shot by a camera and stored in a record medium by 

^ using a user interface of a personal computer. 

Further, since a flag showing that an image is taken in the 
character recognition mode is also stored in die file, it is 
possible for a personal computer to automatically select files 
for the character recognition along with confirming file 

35 names and the flags by executing an application, and to 
process diaracter recognition. The {^plication can be a 
software executed by a personal computer. A flowdiart 
showing a process of an application, such as the afcnesaid 
application, is illustrated in FIG. 8. 

40 In FIG. 8. after the process starts, all the files having 
expansion characters, MMAG\ which is added to the file 
names, and the flag for diaraaer recognition. *CHT\ which 
is stored in an internal application segment are seardied at 
step S401. Then at step S402. character recognition process 

45 is applied on all the files searched, and the character recog- 
nition results are outputtcd as text files. At this time, all the 
obtained text files are stored under file names of the image 
files having expansion characters. '.TXT*, in a record 
medium. As a result of this process at step S402, indications. 

50 sudi as, *IMCH$S$$.TJCr' are used to express a text file 
name so as to show that the file contains a recognition result 
of an *IMCH$$$$.IMAG* file, where $$$$ is a diaracter 
sequence showing an assigned number to a file as an ordinal 
number. 

55 Further, by executing the process in FIG. 8. it becomes 
possible to search character sequences in file names. 
'IMCH$$$$.TXT\ of a plurality of text informatioD files 
whidi are results of the automatic character recognition, 
therefore, image information of originals of the text iDfca*- 

50 mation and image information shot before and after the 
original can be searched. Such a program capable of making 
the apparaUis perform the aforesaid operations can be soft- 
ware executed t>y a personal computer. A flowchart illus- 
trating major process performed by executing such appUca- 

63 tion is shown in FIG. 9. 

In FIG, 9, after the process starts, files having the expan- 
sion characters '.TXT*" in their file names and being not 
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processed are searched at step S501. Then, if any unproc- however, a light emictiiig dement (e.g., LED) of certain 

essed file is detected for at step the process proceeds color can be set inside of a finder of the camera, 

to step S503, and text infonnatioD of the file is checked Farther, since it is possible to record an image for diar- 

whc^er or DO! there is any di^acter sequence which actcr recognition in fewer tone levels, capacity to rccofd the 

'^^"i^^*;^^^^^^ 5 image can be reduced dramaticaJly. In ftat case, after the 

step SSiM, if It IS determined that a character sequence . - . . ^ ^ . ^ . . . . 

* *u 1. -* «v A-s: miage for character recogmdon IS converted into a binanzcd 

matches to the character sequence of the search conditions, ' * . ^ ^ «„ . • . _^ 

the process moves to stepSSeS, "^^^ ^ rec^d by ^plymg run-lengtb compression. 

At step 850(5, the file name of the original image is Further, in the aforesaid embodiment, toe character rcc- 

displayed by replacing expansion characters of the sorted ognition process is automatically executed by a pasonal 

text file name by * JMAG*. Then the original image file and computer, however, the process is not limited to execution 

ttic image files which are stored before and after the origioal by a personal computer. For cxair^le, it is possible to apply 

file are displayed along with text file information of which to an application which distinguishes files transmitted as by 

the expansion characters match with the ones of the original. electric mail. Furtiiennore. a plurality of flags, such as 

Ihese before and after files can be easily scardied by using character recognition and transniission, can be inserted. In 

Che ordinal picked-up numbers of the files. For example, if this case, an q)paratus is constructed, for instance, so that 

a name of a searched character recognized file is the ordinary mode, the character recognition mode, and 

•IMCHCXMS.TXT'. its original image file name must be transmission mode are selected by pressing the button 18 

*IMCH0045JMAG\ and the previous image file names shown in FIG. 1, as a mode selectioa button, for different 

must be *IMCH0044JMAG\ *IMAO0044.IMAG\ further number of times for each mode, and an external LCD 
the next image file names must be *IMCH0046iMAG\ ^ displays no mode, mode dispIay.CH, or mode display:TX in 

*IMAG0046JMAG\ When a character sequence which accordance with the selected mode. Thus, flags stored in a 

matches to the character sequence search conditions is not file are *CHT' and *CHF for designating the cfaaracta 

detected at step S504. and when the process at step 505 is recognition mode, and *T3Cr* and TXF* for designating the 

completed, the process returns to step S501. transmission mode, where TXT'O and TXF indicates 

<Modified Example> ^ 'transmission mode ON* and 'transmission mode OFF*, 

In the above-de5crit>ed embodiment, a recording opera- respectively, 

tion of a case where the character recognition mode is set The (vesent invention is not limited to the above embodi- 

before the shooting of an image by a camera is described, die meats and various dianges and modifications can be made 
digital electrical camera can be used as a replaying ^para- ^ within tiie spirit and scope of the present invention, 

tus. In diat case, the camera is constructed so that a device. Therefore, to apprise the public of the scope of the present 

sudj as an electric view finder (EVF), is attached to replay invention the following claims are made, 

an image, accordingly it is possible to change a file name of What is claimed is: 

the image into a file name for character recognition after a 1. An image pickup apparatus having a camera which 

user checks the content by replaying the picked-up image, as converts an object image into object image data, con^sing: 

well as to set a flag. In that case, file name and a flag in the receding means for recording the object image data; 

file can be changed when Ae character recognition mode connecting means for connecting a unit having a signal 

button on the record operating unit is pressed for a prcde- processing circuit which processes the object imzgc 

tcrmincdtmie period m replay mode. data stored in said recording means; and 

As explained above^ in the dij^tal dectronic stiU camera ^ 3 f^r determining either the camtra or 
according to the en^KKhment recoided image files are given 

names which can clearly dxstmguish ordinary natural miage transmitted via said connecting means whence umt 

files from image files for character recognition, therefore, a connected. 

ZoZ:S»^^X'2' ^ """^ ' Pidcup -PP-^ accojxling to daim 1. 

pcrtviwi wjupuio^ w mc uic. , ^ ^ . '♦s wherein the unit is constructed to be detachable and atuched 

Further, only files having genaated flags for chararter connecting means to the camera, and has character 

recognition can be sorted, dius it is possible for a computer recognition means f cr converting a character included in the 

to automatically execute the character recogmtion. which ^^j^ ^ character data, 

results in reducing character recognition jobs by a user. 3 i^iage pickup apparatus acceding to claim 2 

FUrthcnnorc,charactcrscqucncesoftheautotnaticaUydiar- further comprising means for calculating a recognition ratio 

actcr recognized text information can be searched, and ^f all characters included in the image data on the basis of 

image mfc«mation which arc the original of the text infor- ^ recognition result by the recognition means and for setting 

mation and information on images pickcd-up before and ixnage pickup conditions of the object so that the recogmtion 

after the ongmal unagc can also be sorted and displayed. ^atio becomes a maximum value. 

The present invention can be applied to a system consti- 55 4. The image pickup apparatus according to daim 2. 

tuted by a plurality of devices, or to an apparatus comprising wherein said character recognition means displays at least 

a single device. Furthermore, the invention is applicable also two kinds of image data out of image daU based on a 

to a case where the object of the invention Is attained by picked-up image, image data as a recognition result and an 

supplying a program to a system or apparatus. image data in a character recognition process. 

For example, in the embodiment and the modified 60 5. The image pickup apparatus according to claim 4. 

cxaiuf^e as explained above, the ordinary image and the wherein the image data in the character recognition process 

image for character recognition arc distinguished by their is binary data. 

file names, however, by dianging names of sub directory 6. The image picki^ apparatus according to daim 2, 

which stores image files of each mode, the same object can wherein the unit indudes a RISC CPU capable of high speed 
be achieved without distinguishing by file names. 65 processing. 

Fuller, in the above-described embodiment, character 7. An image pickup apparatus having a camera which 

recognition mode on the camera is displayed on the LCD, encodes sound data, comprising: 
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recording means for recording the sound data; 
connecting means for connecting with a unit having a 

signal processing circuit wtiich encodes tfac sound data 

stored in said recording means; and 
a branching means for determining either the camera cr 

said recording means £rom which the sound data is 

transmitted via said connecting means when the unit is 

connected. 

8. The image pidoip apparatus according to daim 7, 
wtio^ the unit is constructed to be detachable and attached 
via said connecting means to the camera, and has sound 
recognition means for converting the sound data into char- 
acter data* 

9. The image pickup apparatus according to daim 7, 
wherein the unit is constructed to be detachable and attached 
via said connecting means to &c camera, and having char- 
acter recognition means for convcrtiDg a character included 
in an object image data to character data. 

10. The image pickup apparatus according to claim 9 
further comprising means for calculating the ratio of the 
number of recognized characters to total number of to be 
recognized characters indudcd in the object image data on 
the basis of a recognition result by the recognition means 
and for setting image pickiq> conditions of an object so that 
a recognition ratio becomes a maximum value. 

11. The image pickup apparatus according to daim 9, 
wherein said character recognition means di^ays at least 
two kinds of image data out of image data based on a 
picked-up image* image data as a recognition result, and an 
image data in a character recognition process. 

IZ The image pickup apparatus according to claim 11, 
wherein tiie image data in the character recognition process 
is binary data. 

13. The unage pickup apparatus according to daim 10, 
wherein, when the recognitioQ ratio shows the maximum 
value and all the characters are hot recognized, the character 
recognition nxeans displays unrecognized characters of the 
dbjccx image data. 

14. The image pickup apparatus according to daim 13, 
wherein the unrecognized characters of the object image 
data is changed by pronouncing conect character and by 
converting the pronounced character into the character data. 

15. The image pidaq) ^paratus according to claim 7, 
wherein the unit includes a RISC CPU capable of high speed 
processing. 

16. An icaage pickup apparatus taking sound data as well 
as image data, comprising: 

image processing means for converting the image data 
into digital data; 

sound processing means for converting the sound data 
into digital data, 

whcrdn die digitized image and sound data axe combined 
and recorded; and 

a detachable unit which can be connected to a camera 
conqmsing said image processing means and said 
sound processing means via connecting noeans pro- 
vided OD the camera, 

wherein said unit has sound recognition means for con- 
verting the sound data into character data. 

17. The image pickup apparatus according to daim 16. 
wherein the unit has character recognition means for con- 
vening a character in the image data to dtaracter data. 

18. The image pickup apparatus acceding to daim 17 
further comprising means for calculating a recognition ratio 
of all characters Induded in the image data on the basis of 
a recognition resuh by the character recognition means and 
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for setting image pickup conditions of an object so that the 
recognition ratio t>ecomes a maximum value. 

19. The image pickup apparams according to daim 18, 
wherein said character recognition means displays at least 

5 two kinds of image data out of image data based on a 
picked-iq> InoAge, image data as the recognition result, and 
an image data in a character recognition process. 

20. The image pickup apparatus according to daim 19. 
wherein the Image data in the character recognition process 
is binary data. 

^ 21. The image pickup apparatus according to claim 18, 
wherein, when the recognition ratio shows the maximum 
value and all characters are not recognized, the character 
recognition means displays unrecognized characters of the 
image data. 

^ 22. The image pickup apparams accordlQg to daim 21, 
wherein the unrecognized characters of the image data is 
dianged by pronouncing coaxect character or characters and 
by converting the pronounced character or characters into 
&e character data. 

23. The image pickup apparatus according to daim 16, 
wherein the unit indudes a RISC CPU capable of high speed 
processing. 

24. An image pickup a{^aratus taking sound data as well 
^ as image data, comprising: 

image processing means for converting the image data 

into digital data; 
sound processing means for converting the sound data 

into digital data, 
30 whcrdn the digitized image and sound data are combined 

and recorded; and 
a detachable unit which can be connected to a camera 

comprising said image processing means and said 

sound processing means via connecting means pro- 
3S vidcd on the camera^ 

wherein said unit includes a RISC CPU capable of high 

speed processing. 

25. The image pickup apparatus according to claim 24, 
wherein said unit has sound recognitioo means for convcrt- 

40 ing the sound data into character data. 

26. The image pickup apparatus according to claim 24. 
wherein the unit has character recognition means for con- 
verting a diaracter in the image data to character data. 

27. The image pickup jq>paratus according to daim 26 
43 finder coo^irising means for calculating a recognition ratio 

of all characters induded in the image data on tiie basis of 
a recognition result by the recognition means and for setting 
image pickup conditions of an object so that the recognition 
ratio becomes a maximum value. 

50 28. The image pickup ^jparatus according to daim 27, 
wherein said character recognition means displays at least 
two kinds of image data out of image data based on a 
picked-up image, image data as a recognition result, and an 
image data in a diaracter recognition process. 

55 29. The image pickup apparatus according to daim 28, 
wherein the image data in ^e character recognition process 
is binary data. 

30. lite image pickup apparatus according to claim 27, 
wherein, when the recognition ratio shows the maximum 
60 value and all characters are not recognized, the character 
recognition means displays unrecognized characters of the 
image data. 

3L The image pickup apparatus according to claim 30, 
wherein the unrecognized characters of the image data is 
65 changed by pronouncing correct character or characters and 
by converting the pronounced character or characters into 
the character data. 
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32. An image piclaq) apparatus haviiig a camera which 
converts an object image into object image data, comprising: 

recording means for recording the object image data; 
connecting means for connecting a unit having a signal 

processing circuit which processes the object image ^ 

data stored in said recording means; and 
a switching means for switching either the camera or said 

recording means from which the object image data is 

transmitted via said connecting means when ^e unit is 

connected. 

33. The image pickup apparatus according to daim 3Z 
wherein the unit is constructed to be detachable and attached 
via said connecting means to the canoera^ and has character 
recognition means for converting a character included in die 
object image data to character data. 

34. The image pickup apparatus according to daim 33 
further comprising means for calculating a recognition ratio 
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of all characters included in the image data on the basis of 
a recognition result by the recognition means and for setting 
image pickup conditions of the object so that the recognition 
ratio becomes a maxinuim value. 

35. The image pickup apparatus according to claim 33, 
whopein said character recognition means displays at least 
two kinds of image data out of image data based on a 
picked-up image, image data as a recognition result, and an 
image data in a character recognition process. 

36. The image pickup apparatus according to claim 35, 
wherein the image data in tiic character recognitioD process 
is binary data. 

37. The image pickup apparatus according to claim 33, 
wherein the unit includes a RISC CPU capable of high speed 
processing. 
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